Abstract. With the rapid development of social economy and people's increasingly demand of quality of life , more and more biomass power plants have been built in China recently because they can take advantage of the renewable resources and greatly reduce air pollution. The present pattern of biomass fuel quality inspecting in procurement can't meet the requirements of the modern biomass power plant information system which means that the quality inspector writes the name, class and impurities of fuel by hand in the unloading site and input those data into information system after returning office. In order to solve this problem, this paper introduces a novel design method of a portable wireless terminal based on android operation system integrated GPRS, bar-code scanning and camera technology which can input and save data on time by communicating with remote server through the wireless network or internet. The portable wireless terminal can be used as a part of the whole power plant information management system which will not only greatly reduce the quality inspector's labor intensity and improve the efficiency and accuracy but also improve the level of automation management of the whole biomass power plants.
Introduction
With the rapid development of social economy and people's increasingly demand of quality of life, more and more biomass power plants have been built in China recently because they can take advantage of the renewable resources and greatly reduce air pollution. The renewable resources includes screw, wood, branch and rice husk which can be used as fuel to generate power [1] . Biomass molding fuels (BMF) have the advantages of being carbon neutral, low content of NOx and SOx, convenient to convey. Theoretically, BMF could replace traditional fossil fuels like coal, oil and NG to provide fuels for power generation and heat supply in China substantially. The utilization of BMF could also reduce air pollution and GHG emission, and therefore is a commendable option for realizing the sustained development [2] . In the biomass power plant fuel procurement process, quality inspector recognizes the type and class and fuel prices as well as detects percent of impurities at the unloading site where is far away from office and full of dust. The present pattern of biomass fuel quality inspecting in procurement can't meet the requirements of the modern biomass power plant information system which means that the quality inspector writes the name, class and impurities of fuel by hand in the unloading site and input those data into information system after returning office.
With the development of computer technology and communication technology, people can develop many kinds of small portable wireless device to solve those problems such as people can't handle data outside of their offices. For those quality inspector, they need a kind of portable terminal to input the correct type and class of biomass fuel and the percent of impurities at the unloading site where is far away from their desks and in a very bad environment. This terminal also can scan the bar-code which brings the information of trucks and take photography as evidence for each purchase order if it is necessary. This paper introduces the design method of a portable wireless terminal based on android operation system integrated GPRS, bar-code scanning and camera technology which can input and save data on time by communicating with remote server through the wireless network or internet [3] . The portable wireless terminal can be used as a part of the whole power plant information management system which will not only greatly reduce the quality inspector's labor intensity and improve the efficiency and accuracy but also improve the level of automation management of the whole biomass power plants.
The Hardware Structure of the Portable Wireless Terminal of Quality Inspection
The principle of this design method is to use the current mature electronic technology in order to ensure the stable operation of the terminal. For rapid development and reduce costs, Android 4.2 is selected as a development technology platform. The hardware structure of portable wireless terminal of quality inspection is shown as Figure 1 . In order to run android system on this terminal, a 4-core Qualcomm's CPU based on ARM11 is selected which provides the platform to run operation system and drive other part of hardware. The bar-code scanner is used to scan the bar-code which is printed from metering room bringing the information of a unique purchase order. Because this terminal works in very harsh environments full of dust outdoor, a keyboard with numeric keypad industrial-grade protection is necessary which connects CPU with bus line. The camera can take photography on the sample of biomass fuel as evidence to avoid the argument on the percent of impurities. The touch screen with 4.0 inches TFT-LCD WVGA (800 * 480) is selected to display the order's data and provide inspector to input data. The module of GPRS or WIFI is installed to connect remote server to exchange data.
The Software Structure of the Portable Wireless Terminal of Quality Inspection
This portable wireless terminal working as part of whole fuel purchasing information system must communicate with remote server which runs Windows server operation system and SQL Server 2008 database. Because the development tools of Android doesn't provide a directly driver to connect SQL Server, the SOAP service is used as bridge to connect Android application and SQL server.
SOAP is an XML-based data encoding transport protocol which is used for communication between different applications. Originally proposed by Microsoft and Userland Software company, along with continually refined and improved, SOAP protocol will soon be widely used [4] . Two main design goals of SOAP are simplicity and scalability. The figure. 2 illustrates the architecture of SOAP.
Because of its pervasiveness on the Internet, HTTP is by far the most common transport used to exchange SOAP messages. The SOAP specification even goes so far as to give special treatment to HTTP within the specification itself-outlining in specific detail how the semantics of the SOAP message exchange model map onto HTTP. SOAP-over-HTTP is a natural match with SOAP's RPC (request-response) conventions because HTTP is a request-response-based protocol. The SOAP request message is posted to the HTTP server with the HTTP request, and the server returns the SOAP response message in the HTTP response [5] . 
Summary
The portable wireless terminal is used as one part of the whole power plant information management system which including biomass fuel's purchasing, weighting, inspecting, chemical examination, account settlement and market analysis. Other parts of this system can be used by computers in office but this part can only work at the unloading field in harsh environment. It solves the problem that those biomass fuel's inspector can get and submit data to the center data server of the biomass power plant by internet real-timely. This kind of device has been used in few biomass power plant for their fuel procurement automation system and got a good evaluation which greatly reduce the quality inspector's labor intensity and improve the efficiency and accuracy but also improve the level of automation management of the whole biomass power plants.
